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* NOTICES * 
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1. This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3 in the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] In the manufacturing method of the photovoltaic cell which has the process which prepares 2 
transparent conductive layer the substrate top which prepared the metal layer - the - the [ which prepares 
1 transparent conductive layer / a process and ] - a process [ which prepares a photo-electric-translation 
layer on 1 transparent conductive layer ], and photo-electric-translation layer top - the - The process 
which prepares the aforementioned 1st transparence conductive layer on the substrate which prepared the 
aforementioned metal layer The manufacturing method of the photovoltaic cell characterized by changing 
this substrate temperature from a temperature setup of the low-temperature section to a temperature setup 
of the elevated-temperature section, making transparent conductive material deposit by magnetron 
sputtering, and maldng the 1st transparence conductive layer form on the aforementioned metal layer by 
this. [Claim 2] The process which prepares the aforementioned 1st transparence conductive layer is the 
manufacturing method of the photovoltaic cell according to claim 1 which has the process which changes 
substrate temperature from a temperature setup of 200 degrees C or less to a temperature setup of 200 
degrees C or more. [Claim 3] The aforementioned 1st transparence conductive layer is the manufacturing 
method of the photovoltaic cell according to claim 1 which is a ZnO layer or Sn02. 
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[0 0 6 7 1 cc^:e'an ootJccDSf^f^ff^u. am 
1.5(100 mw/ c ) ^mMrffCxm^wm^ 
n^fctc^. ytm^tmmvi 1. 3±o. 2%^® 

^;^?#^«:ajS5 ojg. SS9 o%(Dmmr(^c 1000 
b$Pb1]Bcsl//c;i>^^^^« 1 1 . i±o. 6%<^:c^^^ 

1 0 OtSiC^. ^fifcttSgtcr AM 1 . 5tB^CD7fe^6 0 0 
mrSmMUfctC6l 0. 7±0. 3%<i:pfeCCj:6^{t 

[0 06 8] 

mmmz n og^iisi/^3&^oirc»K©±^:^^>' ^ y 

>yffi^c-CCu^O, 2^^a>. 'Ov^^-A(l 
n) ^0. 4^^a>*ao/Co ^Xo^trC<Dim^5^ 
:^f5XS^D-^;l/i;^-^-«:^L4 0 0S«:flnl^O>:i:*«6-«^ 
)W:y^-[^ifC7kM'Cl 0%(fC^mbfc'^ly>it^m (H 
.S e) ^iiSL. Cu I n S e. (CIS) (DWm^Bf^ 

^0. 1 ^ i^P>«S0/cfS2 5 0S-CT:^-;^Op/ 
nS-^^fML/co CO±tC|ISfll?(l9<!:l^8iCCLrS?? 

[0 06 9] COytmmtiM'^^AM 1 . 5 (100m 

n OJl;&^2 JlSR^^'576|fim*^T--C«^^3ai^:&^9 . 

r 0 . a - s i i^i^o^<*(c*f Lr 

[007 0] (^ISfe033 ) ^^^(Ol^m^ 

[007 1 ] $T*^®tk^fl5^'r^/ci?)CD»fi<i: LtT 
J I SG3 1 4 lffl^<Dti3 5 0mm. 0. 0 15 

h 6 0 1 (DftOCCfflc^/cti^{i^«?fl3CD:^j£i 
^<|l|«CCLra-S i/a-S i G e ^>7=^A3lc|H^ 
::^^^^ff5^b/c. ig0^S@l 5 2 1 ^5 8mmx 1 0 
0mm^C>'>*^->::.>i^L/. 1 5 1 S^Bf&L 

fdik. 7 Ommx 1 1 OmmCCWWL/fco C^Lrf'PtS 



15 

[00 72] c crmii i 5 o i <D±icii-r-ci,cm.mL 

0!)3B^*iS®ST-<t:>5:S. 139 (b) «SS?te<D(*3g|5« 

3»*S^-r, F«3gl5(C«Sffiffi 1 5 0 4 iiE®^ 1 5 0 5 i 

3ii-feM-u-5f 1 5 0 6K:j:-5-cf±^e>n-c##c*nr 

Sfill 5 0 4. 1 505{*N i iCd©^^©^ 
«g«:-C*9. Hz/N-U-^ 1 5 0 6«:^-^a>l!^<D^^S 

■r*i3^yi4*';cDWffiA^u*#r*s. 5 o 

4 ««§ 15 0 1 (CJS^Sn. iEffie 1 5 0 5 tiiEffiSS 

5 0 2{cSiift$n.s. 3e.fc. «))?vg*siin<&ci 

TiiJ^ct^^/N- -^ + >y 1 5 0 8 ^*^S-y-/c^fiS<Sfl§i3<DM 
□Afc 1 5 0 7 -CrtSPttit D 6n^>, :fc/c L/^Jt&m 

1 5 0 7«:«3c^^ 1 5 0 9;55^C:f <=)n-Ct^^>. 

CO 0 7 3 ] srccr. 7te«:^m^=^S©i^'; F 
a@i 5 I 3{c»';-h-igi*5a!J9#w6njSSKW±4'-< 

F 1 5 0 3 */rL/-CiE@^^^ 1 5 0 2 t^cW^itiX 

tc^T. cc-cwmm^i^i 5 1 o»m^-9^ («f<D 
mm) 15 0 1 syfiEiBS^ 1502 j: o^^sposw 1 
5 1 2i,cmm$ti^. 

c 0 0 7 4 ] c c-c^m^timj- 15 11 cc7fe*5^s i 
#«ji. 6va>^m'S:>ii^o. commtm^m^^i 
5 1 occjjntos„ w^m(Dm^am:f^vi>m 1 . 2 vt? 
*-2./cfeM-®;i5±i^-r:l-- K 1 5 0 3(*Ili:^[SIK:^^•■<T 
;^$ti3fe*aii:^S-? 1 5 1 iA>6S^?tfei 5 1 o^cjt^ 

[0075] L*^L. ^mtlM^ 1511 (C^ti^^ 
-Ct,>;feUiitjj£E5±5^-^:t- K 1 5 0 3«jlt&|6jK:/W 
T:^§nSft:«?). S®ftl 5 1 0*i6«li*«:SS£*sS6n 
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[0 07 6] ^rUliS, C®^?lfe2<l?:®iti^tTKAn 
fc. 

[0 07 7] 

(Jl«6fiai4) 

^T±^fa#{ctt/^•*J^©^^t*i^^^$ < * i * o rt,^^,-i:^s 
tc. 

20 [0078] 2|i:3aSfi^{i*S?g©:^«:<t o rlSjgS n 
Si urfflt^.^, c i J: 0 fSm^j^^^c J: 0 A^Jfc^a 

[ 0 0 7 9 ] i-r. ^^Si^fjm'f-'&mssit^fcisbamm 

iOr J I S 2 2 I 9+S^©iH3 5 Omm^SO. 15 
mm©T;l'5^'^;AS v>:<7'>lf*^tf) ©->- 
ha-;U?:;^f->u;:^i^- h 6 0 I (ORK) tfCm^^tc^it 

m^mi(Dyjmt^<mmicLx&-s i/a-s i g 

e 5f >7^A36|a«;^3^^^4fPi!{0. 15 12 4 

30 1 0 5mmx3 2 Ommtc^'N'^f — >— ^i'^l/, *?SS@ 

r^tto^. ^«^3R^ 17 0 1 <i:3tia«:t>|R^^ 1 7 0 

3AojtX^U>7 ^;l/AffiBi^©iffi»7 ^ 

1 7 0 3 -CKMA^egMb, 17 0 1 

©*mms 15 13 i7fe|3m;^;«+- 1 7 0 2 ©»«©S 
40 HdBl 7 0 4i©ffi*^i'- h 1 70 5-C^'/'>i'. IB 
W>i'l?tcJ:f3ft]|^.II#SieiLfc, CCr-Siv'- h 1 7 
0 5 Ji^m^m^ 17 0 1 ©SSiWPa-Ci' 3 - h *5 
^C€.©=&B5<?)t«>. 4i<J^S. K^flg©7 HJVAllO 
6 4x-^^3B{C*»Wr*S. S'P>{CC©±*^6figS©ifc 
sij^B^/jrv-r^-^ ^;UA 1 7 0 74jg^t/;'c, 
[0080] COO-C20 o^a:)^m:^m-T^mil^ 

mb^s 2 0 m^«5 ©i^- ^t«?fe^as;^7ss^^©-p^i o 

r©*|igmvtfei Ltc. cay^mtim^^m 1 2 fCTK^ 
micmi&stii. c crAxfiss©*(* 19 0 1 iccini 

so IEaiE©i^ + 7 f- 1 9 0 2*5aX'3f=fW'=)nr*iO . '>1' 
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7 h 1 9 0 2 (C«'>- H^5te«*SR^F 1 9 0 3, 1 9 

0 4iiA5##oi:fp>nrc»5. 1 9 0 3 (3:3feiam:^fgT- 

Ai^^KSra L fct^iH. 1 9 0 4 t i 6 ili^cl^ 

tcu- h^^mfim^i 90 3. i 90 4Raf^-~y 

[0 0 8 1 ] c<D'>;^f-A«?X©fll«:fiyBStv-5. *f 10 
AX»M©lT^H#K:(i->- \-i)i^mmt)m^ 1 9 0 3. 

1 9 0 4 «-r'<-r#irBS(6nfct*i.S<i: L-rfc < , Axai 
S.<OW\M<D$£M, ai^©$II®©«ia*6©lilJtX^*tf 5 

•r. ^<D^kiiimtfCSc>oxmm^^L-c^mmf^i>. c 

5. 

[0082] 

l©:S^-ca^i*Lfc7K^am;^^^^^S^ l O Omm. rlJ 

9 0 OmmKWIBfL/. l^l^'ki^dcy'l'^fmL 

fc, 1 80 0mm. rtJ9 0 0mm©ffl{bf--JU^ 30 

«a^;^;^^^tBS©S«SliPOI¥$ffl^0l Sfc^f. 3^3^ 

;^;^^2 0 0 1 t^mmtim^z 0 0 2 a 1 0 mmoia 

miU-yXmi^2 0 0 SCCBAfjoltr*^. 

[0 08 3] ^mMt>m^2 00 1 Oi^y Km@i5!£ 
@m:^JSR^2 0 0 2 ©Sffi©Saig|J2 0 0 4 ti^->- f- 
20 05-CgSKl/fc. 2 0 06«i/a-h%Rf«?'fc2f)© 

*fcM«*t<!:L/rBS-r5fc»©rr5A:2 00 7 40 

*l*)iE>*>DSt)2^M«2 0 0 3K:*W-Ca5-5>, CCCt/a 
- h*Kr<-ft:*^i— 1-2005 (C«A#*©7a:2 0 0 

83>i*i-fr*So tctco^:Ki3iiii-mrj:m^m^<D^ic 
^^■stcii-fet:**. c©±3aa'=>pvAi^fl§)i2 0 0 

9 . 2 0 10 ^Mi^rKm. SOlftL , 1 » 

1 4 K^-r. ( c c -c 1 {^icmmstitcmim 2 

-ct,^^, ) cc-CM1fitt2 1 0 2©5tsem:^j5g^^#<*2 

1 0 UiS 1 2K:-5-©i$«B€r^L/c. ii:?IJgig5g|J2 1 0 50 



!^i¥2 9 7 4 4 8 5 

18 

3.210 4-CIPf«T?.76|as:^^^^#»<!:Si|53nr 

o^. cc-cii^js^g|52 1 0 3 ccttfT:A:*«Jwe.ti-c 

teO 2 1 0 4K«a§C:f6nrt»^cc». SfcSiJ©M««2 

1 0 5i«jsaKHi3!)SSJ&:0^^a«tor@;£sn-5, 

M«M2 1 0 2©^^2 1 0 6«7t^em:tI^^^»steO-:> 
wenrt^iSrt,^ Sfc. ig?Mt5«iSBJT*S?c»ES«© 
a®MSM2 1 0 5©±«:m->r*>5l&«3^*"6iT.«: 

Sfcc©g|5d9-r-S«M2 1 0 2©£^d>6©ai:ti^ 
^B. 2 1 0 2*2 1 0 6icSia-2)i?«:*e)*>t;««>2 1 
0 5©a«©tH;t;iS^iSiK$nfcf^. «i^SI5=&«-?^© 
iffimS©fc«6B{gtt©^f43?-Ci/-;L' Lr^iO^KSa 

[0084] ttcm-^iCj:K)m.nmii:nt>tj:l^m^ 
«. S^©3^^:^jR^fcB;'3ffi^tc^-7';u*gM 
L/. ifiS15©T©a5»2 1 0 8K:^r--:/';U;fettto-a-Ci1-gp 

[008 5 ] C©M«1vt4t5f?:ii:riJg^L/ciB!i?r8ffla6 
?>J{CL/-CM[SI#3 0* ©i®«4©M1fi?:^t<^/cgf. ^© 

H^JKas kw©iii:^j*s»6n— jR^aiflacs^jSi u 

[0086] 

^asii««©3feia^:^^^-3!)S*wtsnBG«?)r 
as!i*©7=-tf-f>*a*jfeo^8i. ij->;u-7-¥» 

l/3^»^-^i5tt:^©«{c«^5I^jS^^c;^•-i-;^*i^c^,i. t 

[0087 ] :^:j|SSWli. H:^SSS*:>e.«^3 

^>©-c*-s. 

[008 8] nifefj 1 tmmicLx^f&mt)m^^im 

:^©7^-tf -f >(c^-&rMBjmffi©^''"^->-=->5'', 
am^ffi©?gfiK. W»r*tf or#*©7te^:^>t*{'P-:. 

[0089 ] c^or-c#fc&©*llj!iifai4©:^ii-cit 
?"M^L./c„ cc-c«mBEl 2 v©8mrfe*^oaiJi* 
ffli ors 1 5 ic 1 0fe©7lcSe*:;^^^^©— t^ilt or© 

S?feem:^|g^=->t{i2 2 0 1 itiA^iti^cc.fcjftS^Ass 
< , xaTgi5(c{ig^s*igm;»3sg^^fr2 2 0 2 »nj*s 
)ri,i©TS<L. S3te^es:^^^^>^-©SS3!)5t3^^^^6 5 
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[0090]* fcf=^if -r>±. ^mMtim^<D&\^tmm 

mt LX I TO*ffll^/cJS^«WCC«/S? 6 5 0 A i 

iML. 5 00A-6 0 0A(C-r^<!:^feift;&5^*^o 
S^StC, 6 00 A-7 0 0 AOiSSCC-r^i^CDJI^ 
a. 70 0A-8 0 0A«:T^<hWil*5&^^^'Sfe^<i::^C 

^m^rji&^ffcmsr^ci:f)mM^. tctcu i toco 

[0 0 9 1 ] ^:||«5fWC[)ei&mffl7tiam:b*^^^:^^- 
;U2 3 0 2*H1 6^CS^T4 Kr-i2^>m2 30 1 (M* 



42S:^^^2 4 0 1 t^m^^tim^2 4 0 2 

i2®£|5S±y^:t-K2 4 0 3. 2 4 0 4 */M.rSm?fe 

2405tcsgS3nri^'5>. Si^cQi^*5?s<mrt(Diag 

fiK*«^-rS«fl£-l2>1^2 4 0 9. 2 4 1 O;Jp?>0[)M# 

if 2 4 0 8 ff^f^c^m^^h i g h v^^mftcm^xikSi. 

[0 092] C(Dm(^CLX^m:^m'f''^i^^-^\^^WL 

mem. ffiS(DW^B$ccfie*8 o-cfei±«:±orc*/cM 
S8^c. iMm&.±:^mLx^i.>xhmmm^^$>:^^^ct 

X. mmco^^.^mjoxh^mfi^tsiti^^fc. 

20 [009 3] 
C^l] 



« 1 



la 



lb 



Ic 



Id 



le 



If 



(SUS430) 



Al (1500 A) 
Hfib'^^lOOOA 



Al (1500A) 



Al (1500A) 



ZnO (1000 A) 
Hflb'yf lOOOA 



ZnO (1000 A) 
Eiatfyf^lSOOA 



ZnO (1000 A) 
Hflfy^lOOOA 



ZnO (4000 A) 



ZnO (4000 A) 
M ^ 200O'-4O^A 



ZnO (1000 A) 
Hflfcfy^lOOOA 



ZnO (3000 A) 
t: y 4C00-S000A 
^ $ 20flD^3DflOA 



ZnO (3000 A) 



ZnO (3000 A) 
fcf-y f- 4000-8000 A 
a ^ 2000-3000A 



9596 



8.7 96 



83 96 



8^96 



9.796 



9.796 



[0094] 



[^2] 
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£ 2 




22 












2a 


(SUS430) 




2@ffigcSI2J3S 
ZnO 


10.3% 


2b 




SB 


ZnO 


Z9 96 



[0095] * * ^*33 

£ 3 









2 ^ ^ 






m2S?B® 


3a 


xy-yuxWL 
(SUS430) 


Al (1500 A) 
adbbTyf-lGOOA 


SnOa (1000 A) 
Qfiitr 7^1000 A 


ZnO (10000 A) 
t'-y ^ 6000~9000A 
a $ 4000-7000 A 


9.5% 


3b 


// 


ff 


ff 


ZnO (10000 A) 
h'-y ^©00-15000 A 
^ffiOO-KHHWA 


9.2% 


3c 


ff 


ff 


ff 


ZnO (25000 A) 
h' y ^ 60W-9000A 
4000-7DOOA 


9.3% 


3d 


// 


ff 


ff 


ZnO (25000 A) 
h*y ^8000-15000A 
$80C(H13000A 


9.1% 


3e 




ff 


n 


ZnO (25000 A) 
b'-y-?" 17000^28000 A 
-m IOOOO~16000A 


8.5% 



[0 09 6] ^ t^4] 

S 4 







^1-® 




4a 




mm 


yi-^f- 1000 A@SOIu]d!i 


4b 


100% 




f » 2000 kWSLomh 


4c 


200£ 




f y f- 4000~7000 Ag^^QflG 


4d 


300 i[ 




fc* y 4000-10000 ASS^IHdb 
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[0 09 8] *^?§cD:^iioc j:nci. 

:^*SOCI^± S it -5 C i X>5-C # -5 (7) -C* 
[0099] :*IiK^IBCCcfcntf . SS*®<i: . 20 

[0100] iiS^AmccS-^^i^r. 

-rmTmmmt^—mom^, 30 

[04] iyV::iyt^m(DWmv<ORmmt'CMr^Zn 

oconM^^^m. (a) znof)mi^m^. (b) z 
[0 5] mi}im&(c^^^i&'^tfm^<D^jftm&(D^m 
m 6 ] :^^m<Dmm^m^UM'r^(fCttmrj::^^< y 40 

[0 7] :$^H^<Dl|-B«i^;&^'IMldi(Dl»3t<0i#'&<Dm® 

[08] :^mno:>-M^^i^(Dm(DmSi^mxmrMwm^ 

[09] *^igcD7^iam^jS^^*Smr!fetcfflii/c0ao' • 
»rffi0o 

[010] *^H^(D^|a'^:tF*^«:fflc^/c§^rtfe<^ffl«^ 

O^fffiHffip 50 
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[011] *^?B<D^*gm:^3R^«:«l^fc«SfflS?fe<D 

[012] *^Hj<Djfeig«:^J5R^%ffll^fc»a<C>0o 
[013] *^H^<D5tia«:f3^^4fflii/t«[MMffitta> 

[014] *^ajO*iaii;^?^^^fflC^/czgMM1S«o 
[015] :^^?BCD7feSS;^IR^^%fflt.^/cMa?:^^C 

i J: 0 lisssffis/f^sja: s ^ * -)V(ommm<D 

Mo 

[016] *^0JCD5feia«:t?«^€:fflC>/cSBftmcD0o 
[017] ^:^H^07e;igm;f3*^*«C*fca«WfiE«fi«l 
<D^<lIiIK^*'r0o 
[TJ^SiB^] 
10 1. 7 0 1 

1 0 2. 7 02 ^mm 
1 0 3 mmm 

103a. 103c. 703a. 703c HI 

103b. 103d. 703b. 703d ^2 8^1^ 

10 5. 705. 709 n^a -S i 

1 0 6. 7 1 0 iSa-S i 

7 0 6 i - S i Ge 

1 0 7. 7 0 7. 7 1 1 dSLu c -S i 

10 8. 712 S?««B 

10 9. 7 13 Mmmffi 

60 4 ^mmmmm 
6 0 5 mmmmmm 

605a. 605c Ml mmM^M 

605b. 605d mzmmmimm 

4 0 4. 60 2 

6 0 1 SScon-;!/ 

40 7. 6 0 9. 6 1 0. 6 1 0 a. 610b. 610 
c. 6 1 0 d ^-f y h 

405. 6 07. 608. 608a. 608b. 608 

c. 6 0 8 d mmmm\i-^- 

40 9 MM 
4 10 rf'yX-7 



15 0 1 




15 02 




15 0 3 




15 04 




15 0 5 




15 0 6 




15 0 7 




15 0 8 




15 0 9 




15 10 




15 11 




15 12 




15 13 




17 0 1 





17 0 2 
17 0 3 
17 04 
17 0 5 
17 06 
17 07 
19 0 1 
19 02 
19 03 

19 04 
2 0 0 1 
2 0 02 

20 03 
2 0 04 
20 05 
20 06 
2 0 0 7 
20 08 
20 09 
2 0 10 
2 10 1 
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mmmmm 

mm vfcim.(D^^tim'f' 



pvAmm 

mil 
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* 2 1 0 2 immmu 

2 103 iT7\:*0i[Mg^ 
2 104 iJTttcLS^MSB 
2 10 5 TfeSa^:^;^^ 

2 10 6 mmmm^oiE^ 

2 10 7 iITt 

2 10 8 a&^TSPSP^ 

2 2 0 1 ^mtim^f^ 
2 2 0 2 ^m;^^^)t 

10 2203. 2204 Sl^^ 

2 3 0 1 ^O^f* 

2 3 0 2 ^m^bm'f' 

2 4 0 1 SflB^fetB^;^;^^ 
2 4 0 2 Sfil^^:^^^ 

2403. 2404 m&m±^^^-p 

2 4 0 5 gmtfe 

2406 ffem:7T> 

24 0 7 j^:7r XDX-Yt:;^ 

24 0 8 ^■{2>-*t- 

20 2409. 2410 3Kg«:;^*^P<3Dm:t?SS6**l»i-r 

[02] 



104 




W.108 



104 



(14) 



n¥^2 9 7 4 4 8 5 




%Pf-2 9 7 4 4 8 5 



[04] 





(16) 



I^PfZ 9 7 4 4 8 5 




#nF2 9 7 4 4 8 5 



mil] 




mi2] 
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[HIS] 




mi 4] 



2101 , ?^07, 



2103 



2104 



(20) 
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[mi 51 




[mi 6] 



(21) 
[017] 
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